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(54) Seal for plug valve 


(57) A cylindrically curved rectangular face seal (10) 
is provided for a cross-ported barrel type rotary valve 
member (38). The seal has a central flow orifice there- 
through with an annular raised rib formed about the or- 
ifice and extending in a radial direction from the concave 
inner face of the seal. The opposite edges of the seal 


extending in an axial direction each have a notch or rib 
(20,24) thereon for axial sliding engagement in grooves 
provided in the valve body. The annular rib about the 
orifice accommodates dimensional variation in the valve 
parts to ensure a rotary sliding seal on the rotary valve 
member. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to seals for 5 
valves and particularly to seals for a valve having a ro- 
tatable valving member which controls flow in a valving 
chamber between an inlet and an outlet in response to 
rotation of the valving member. Valves of this type have 
proven to be generally relatively low in manufacturing 
costs and particularly suitable for controlling flow of hot 
water to a passenger compartment heater core in motor 
vehicles. Heretofore, such heater core valves have 
been provided with a rotatable butterfly or throttle plate 
type valving member which has been manually actuat- 
ed; and, more recently, moved by a servo actuator such 
as a vacuum motor or electric servo motor. However, 
butterfly type water valves provide nearly full flow when 
the butterfly plate is rotated from a closed position to 
only about one-fourth of its fully open position; and, 
therefore accurate flow control by the servo actuator is 
quite difficult to achieve. 

[0002] With the advent of microcomputer based elec- 
tronic controllers, it has been desired to provide an all 
electrical control system for motor vehicle passenger 
compartment climate control systems. Where the vehi- 
cle passenger compartment climate control system uti- 
lizes stacked cores, i.e., has the heater core and the 
passenger compartment air conditioner heat exchanger 
or evaporator disposed fluidically in series in the blower 
air discharge plenum, it has become necessary to pro- 
vide linear response for the valve controlling flow of hot 
water (engine coolant) to the heater core in order for the 
system controller to operate the system without execut- 
ing extremes of heating and cooling to regulate cabin 
temperature. Thus, it has been desired to provide a 
heater core valve which provides nearly linear flow or 
proportional flow control with respect to movement of 
the valve member. Furthermore, in order to minimize the 
operating force required to move the valve member, par- 
ticularly where the valve is to be electrically operated, it 
has been desired to employ a rotary valve. It has there- 
fore been desired to provide a rotary valving mechanism 
which provides nearly proportional control of the flow 
with respect to rotation of the valving member. 
[0003] It has been proposed to use a barrel or rotary 
spool type valve which is transversely or cross ported 
to control the flow between a valve inlet port and a valve 
outlet port provided in the valving chamber. However, 
problems have been encountered in designing and 
manufacturing such a rotary barrel type water valve in- 
asmuch as providing a rotary sliding or face seal about 
the cross port with respect to the valving chamber has 
proven extremely difficult and has resulted in a relatively 
low number of cycles or operations in the service life of 
a heater core water valve. Tolerances in manufacturing 
have created a wide variation in the percentage of com- 
pression of the seal required to maintain sealing integ- 


rity; and, problems of foundry core sand from the engine 
water jacket passages have caused seal scoring and 
leakage of the seal. In numerous cases this has resulted 
in the inability to shut off flow to the passenger depart- 
ment heater core and effectively disabling of the.cooling 
mode of system operation. This has been particularly 
troublesome where the heater core is fluidically in tan- 
dem or series with the air conditioning system refriger- 
ant evaporator coil provided in the forced air plenum of 
the vehicle passenger compartment climate control sys- 
tem. 

[0004] Heretofore, known barrel type rotary water 
valves as shown in FIG. 1 have employed a face seal 
formed of resilient sealing material such as elastomer 
having a curved face 1 configured to conform to the sur- 
face of the rotary valving member; and, on the opposite 
or face 2 configured to seal about the rim of one of the 
valve port. A tubular extension 3 is provided from the 
inner periphery of the seal, which extension inserted into 
the valve port 4 in the valve body 5 for locating the seal 
thereabout. This arrangement has proven to be relative- 
ly costly in manufacturing the seal and difficult to assem- 
ble in mass production for the water valve. Furthermore, 
the variation in seal dimensions resulting from molding 
operations for the seal has proven excessive with the 
result that a widely varying amount of seal compression 
has occurred in the valves in mass production; and, 
leakage and sealing problems have resulted. 
[0005] Thus, it has long been desired to provide a face 
seal for a rotary valve which is low in manufacturing 
costs and can accommodate a wide variation of valve 
port dimensions and provides a consistent and satisfac- 
tory amount of compression of the seal during valve as- 
sembly without requiring special operations or tooling 
for valve assembly. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The present invention provides a face seal for 
a rotary barrel type valve, particularly suitable for con- 
trolling flow of hot water to a vehicle passenger com- 
partment heater core. The seal is formed of resiliently 
compressible material with an arcuate configuration 
having a concave inner face with a rib formed about the 
flow passage passing through the seal to the convex 
outer face. The seal is preferably formed in a rectangular 
plan form with oppositely disposed spaced parallel edg- 
es which have flanges formed thereon which facilitate 
sliding assembly and retention in a valve body grooved 
to receive the seals. The rib formed about the flow pas- 
sage on the inner face of the seal member provides ad- 
equate material to ensure a sufficient amount of local- 
ized compression of the seal between the rotary valving 
member and the valve body upon assembly in the valve 
so as to provide reliable sealing during movement of the 
valve member and thereby minimizes the occurrence of 
leakage. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

FIG. 1 is a cross-section of a valve body showing 
the face seal assembly for the rotary valve member 
as embodied in the prior art; 
FIG. 2 is an axonometric or perspective view of the 
face seal of the present invention; 
FIG. 3 is a cross-section taken along section indi- 
cating lines 3-3 of FIG. 2; and, 
FIG. 4 is a cross-section of a rotary valve employing 
the seal of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] Referring to FIGS. 2 and 3, the seal of the 
present invention is indicated generally at 10 and has 
an arcuate configuration when viewed edgewise with a 
concave inner face 12 and a convex outer face 14 dis- 
posed in spaced parallel arrangement with the inner 
face; and, seal 10 has a generally rectangular plan form 
when viewed in a direction normal to the inner face 12 
as illustrated in FIG. 2. A flow passage or aperture 16 is 
formed through the seal 10 from the inner face to the 
outer face, which aperture has an annular rib 18 formed 
therearound and which extends radially inwardly inner 
face 12 to provide a sealing rim about the aperture 16 
on the inner face of the seal. In the present practice of 
the invention, the rib 1 8 is configured to extend radially 
inwardly from inner face 12 by an amount sufficient to 
provide adequate compression of the rib 18 in a radial 
direction upon assembly with the rotary valving member 
(see FIG. 4) in the valve body 30; and, rib 18 is dimen- 
sioned to provide the desired amount of radial compres- 
sion irrespective of the variance of the dimensions of the 
valving chamber and valving member permissible within 
the allowable manufacturing tolerances of the individual 
ports. 

[0009] The central region of the outer convex face 14 
of the seal has a reduced thickness portion formed by 
a flattened surface extending through a chordal distance 
denoted by the reference character "d" in FIG. 3. The 
portion of the seal within the distance d thus has in- 
creased flexibility in the radial direction and may be de- 
formed more readily upon assembly of the seal in the 
valving chamber structure of a valve body denoted gen- 
erally at 30 and thereby permits relief of the seal mem- 
ber in the central region to accommodate some com- 
pression in a circumferential direction as will hereinafter 
be described. The circumferentially opposite sides or 
edges of the seal have provided thereon a flange or ax- 
ially extending rib denoted respectively by reference nu- 
merals 20, 22 which serve to engage correspondingly 
configured spaced parallel grooves provided in the valv- 
ing chamber structure of the body of the valve as denot- 
ed respectively by reference numerals 24, 26 in FIG. 4. 
[0010] Referring to FIGS. 2 and 4, the seal 10 is con- 


figured to be inserted in an axial direction in a bore 28 
formed in valve body 30 with respectively inlet and outlet 
ports 32, 34 formed in the valve body and which com- 
municate respectively with inlet and outlet passages 36, 
5 38. A cross ported barrel type rotary valving member 38 
is disposed in the bore 28 and rotatable therein with the 
outer surface of the barrel 38 sealing against the annular 
rib 18 to as to permit control of flow between ports 32 
and 34. 

10 [001 1] It will be understood that upon insertion of the 
seal into the grooves 24, 26 a slight amount of circum- 
ferential compression is provided to secure the seal 
firmly in the valve body; and, this is accommodated by 
the reduced thickness portion of the seal in the central 

15 region as described above with regard to the chordal 
distance d. In the presently preferred practice of the in- 
vention, the seal has a radial thickness nominally of 
about 3.8 mm and the rib 18 extends radially inwardly 
from the inner face 12 by an amount of about 0.6 mm. 

20 it will be understood however, that the dimensions of the 
seal may be varied to accommodate the configuration 
of the valve body in which the seal is employed. The 
face seal is formed of elastomeric material, and in the 
present practice ethylene propylenedimonomer (EP- 

25 DM) material has been found particularly satisfactory; 
however, it will be understood that other suitable resil- 
iently flexible sealing materials may be employed if de- 
sired. 

[001 2] The present invention thus provides a relative- 
30 |y low cost, easy to install and reliable face seal for a 
■ rotary valve, particularly a barrel type rotary valve and 
has found particular application in motor vehicle pas- 
senger compartment heater core water valves. 
[0013] Although the invention has hereinabove been 
35 described with respect to the illustrated embodiments, 
it will be understood that the invention is capable of mod- 
ification and variation and is limited only by the following 
claims. 


40 

Claims 

1 . A face seal for a rotary valve comprising: a unitary 
member of resiliently flexible material having a gen- 

45 erally partial cylindrical configuration with an aper- 
ture therethrough, with a pair of spaced generally 
parallel margins and generally parallel radially inner 
and outer faces, said aperture having a rib formed 
therearound on said radially inner face, wherein 

50 said parallel margins includes surfaces adapted for 
axial sliding engagement with portion of a valving 
chamber port and wherein said rib is adapted for 
comparison and sliding sealing on a rotary valve 
member. 

55 

2. The seal defined in claim 1 , wherein said parallel 
margins each include a groove therein for sliding 
engagement in correspondingly configured surfac- 
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es. 

3. The sea! defined in claim 1, wherein said unitary 
member is formed of elastomeric material. 

5 

4. The seal defined in claim 1, wherein said unitary 
member is formed of ethylene propylenedimono- 
mer (EPDM) material. 

5. The seal defined in claim 1, wherein said unitary io 
member is formed of wax impregnated EPDM ma- 
terial. 

6. The seal defined in claim 1, wherein said unitary 
member is formed of elastomeric material having a * 5 
relatively thin coating of polytetrafluoroethylene 
(PTFE). 

7. The seal defined in claim 1 , wherein the central re- 
gion of said partial cylindrical shape has a reduced 20 
thickness between said inner and outer faces. 

8. The seal defined in claim 1, wherein said unitary 
member has a portion thereof equidistant from said 
parallel margins configured for increased flexibility. 25 

9. The seal defined in claim 1 , wherein said rib has an 
annular groove formed therein for forming a double 
lip sealing surface about said aperture. 
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